As part of an overview of the female reproductive organs in the macaque monkey, the present paper presents normal placental development. Although normally not examined in routine toxicologic pathology, the interest in the macaque as a model for reprotoxicity studies is increasing significantly. Based on different classifications, the macaque placenta belongs to the chorioallantoic, (bi)discoid, villous, deciduate, and hemochorial placental type. Within the first fourteen days after fertilization, a large number of events subsequently occur (apposition, adhesion, penetration and traversal of trophoblasts, blood vessel penetration, and development of villi). After this period, the basic placental structure has been laid down in the endometrium, and the initial communication between mother and fetus has been established. Further expansive growth of the placenta and development of anchoring villi are believed to be accomplished by continuous proliferation and migration of the trophoblasts from the trophoblastic shell. Despite the same function of human and macaque placentas, the morphologic structure and developmental timelines are different. Possible toxicological and physiological implications of these differences toward the value of macaques within reprotoxicity studies is discussed at the end of this paper. Besides a transporting role between mother and fetus, the placenta is also an endocrine organ that synthesizes a variety of hormones and cytokines. They influence ovarian and uterine physiology at the start of pregnancy and fetal and mammary physiology during gestation and around labor, respectively.
(5) when hormonal compounds are tested; and (6) when it is necessary to follow pregnancy by ultrasound imaging techniques. As a consequence, more attention should and will be given to the placental development and structures in this animal. In this manuscript, a concise, general overview of macaque placentation will be given, and differences with the human placenta will be discussed.
CLASSIFICATIONS OF THE MACAQUE PLACENTA

General
To understand the structure and terminology of the placenta, Ramsey (1982) excellently described the five principal systems of placental classification. These systems are based on: (1) origin (of the embryonic membranes); (2) shape; (3) internal structure; (4) relation to maternal tissues; and (5) composition of the placental membrane. According to these classifications, the macaque placenta is chorioallantoic, mostly bidiscoid, villous, deciduate, and hemochorial. In the next paragraph the classifications will be explained.
Origin-based Classification
Based on the origin of the embryonic membranes, the placenta of both humans and monkeys (including the macaque) is classified as a chorioallantoic placenta. To understand the terminology of this placenta type, the different types will be discussed in more detail. Basically, three different placenta types have been decribed, namely, a true chorionic, a choriovitelline, and a chorioallantoic placenta. Many animals, including the macaque, have two of the placenta types at some time during pregnancy. They start off with the most primitive type, the chorionic placenta, which subsequently transforms into the more dedicated
INTRODUCTION
Within the scope of a physiologic and structural overview of the female reproductive system in macaques, it is inevitable to include a part with a description of the final goal of all the fluctuating cyclic changes in the reproductive system (hormonal levels, hormone receptor levels, and consequent structural changes). As the ultimate goal, reproduction is preceded by implantation of the blastocyst within the endometrium and the development of a placenta. This placentation process is extensively described for humans; literature on monkey placentation is less common, although some excellent papers are available (Carter and Enders 2004; Enders et al. 1985; Enders, 1989 Enders, , 1993 Enders, , 2000 Enders, , 2007 Ramsey et al. 1976) . Comparative evaluations of different species demonstrate the existence of a significant variety in all the steps of the placental process and in its morphological structures. Together with the fetal membranes, the placenta forms a barrier against infection and maternal immune attack and transports oxygen and essential nutrients to and waste products from the fetus.
The macaque monkey is becoming more and more attractive for use in reprotoxicity studies for several reasons: (1) when the application of the compound is not tolerated in rabbits and rats; (2) when a teratogenic effect is demonstrated in only one of the two species normally used; (3) when compounds are intended to be used by pregnant women; (4) when in rats and rabbits the metabolism is completely different than in humans; chorioallantoic placenta. Other animals may have a transformation to the choriovitelline placenta, or lower animals may keep a placenta type throughout the whole pregnancy.
Prior to implantation, the blastocyst contains a cavity (blastocoele), a clump of cells (the inner cell mass), and a surrounding cell layer, the trophoblasts. At a later stage, both an endodermal and a primitive mesodermal layer cover the inner side of the blastocyst adjacent to the trophoblast layer ( Figure 1A ). These layers surround a yolk sac (vitelline), which in many oviparous animals serves as a nutrient reservoir. To fulfill not only the need for proteins and lipids, but also for oxygen, the wall becomes vascularized. Since waste products also need to be excreted, another sac with a vascularized wall that communicates with the gut of the embryo is formed (the allantois). The most primitive placenta, the true chorionic placenta, is formed by the fusion of maternal endometrium with the trophoblast/primitive mesodermal wall (this layer is called the chorion or somatopleure). In the choriovitelline placenta, elements of the yolk sac are added to The three different placenta types: (I) the chorionic placenta, formed by the trophoblast layer and a nonvascularized layer of mesoderm intermingled in the maternal endometrial tissue; (II) the choriovitelline placenta containing one more layer, an endodermal layer, and the mesoderm is vascularized; (III) the chorioallantoic placenta in which the mesodermal tissue from the allantois is one of the components of the placenta together with the trophoblasts and the endometrium. (C) The three possible compositions of the placental membranes. The epitheliochorial placenta contains six layers (three fetal and three maternal). In the syndesmochial and endotheliochorial placenta, the trophoblasts are able to erode the maternal epithelial layer or maternal epithelial layer together with the connective tissue, respectively. In the hemochorial placenta, the trophoblasts have eroded all maternal layers, and as a consequence they are in direct contact with the maternal blood cells (maternal and fetal blood cells: red oval structures).
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TOXICOLOGIC PATHOLOGY the chorion membrane when fusing with maternal endometrium, whereas the chorioallantoic placenta contains allantois constituents. In Figure 1B , a schematic drawing is given to illustrate the differences of the three placenta types. Not surprisingly, the chorionic placenta is capable of physiological exchange by simple membranous transfer only, as it lacks vascularity. For this reason this type is functional in the early stages of gestation.
Shape-based Classification
A more simple classification is by placental shape, which is determined mainly by gross inspection (Ramsey 1982) . Placentas may be multiple or single, diffuse, zonary, cotyledonary, or (bi)discoid. The macaque placenta and the human placenta are single and (bi)discoid.
Internal Structure-based Classification
This classification is based on the layers between fetal and maternal blood. At a cross-section, two different internal structure types can be visible, villous or labyrinthine. The macaque placenta and the human placenta have been classified as villous. In contrast to a labyrinthine placenta, in which fetal blood streams in a variety of anastomosing structures, the villous placenta looks more like a branching tree, with fetal blood streaming centrally. The tips of the villi may coalesce, but anastomosis of blood vessels does not occur as in the labyrinthine placenta.
Classification Based on the Relation to Maternal Tissues
There are three groups within this classification: deciduate (original meaning "to fall off"; Ramsey 1982), nondeciduate, and contradeciduate placentas. In the deciduate placenta, both maternal and fetal tissue tear off at delivery, as is the case when trophoblasts fuse to the endometrium (see also next paragraph). In animals with a nondeciduate placenta, the placenta will be more or less peeled off, and only fetal tissue sheds. The contradeciduate placenta will be graduately resorbed, and apart from the fetus itself, no other fetal or maternal tissue is lost at delivery. Macaques and humans have a deciduate placenta.
Membrane Composition-based Classification
Another classification of the placenta is related to the composition of the placental membrane. This classification is specific for the chorioallantoic placentas and is known as the Grosser classification (Grosser 1927) . The number of layers between fetal and maternal blood is an important determinant in this classification. In primates (including macaques and humans) trophoblasts are able to erode through the maternal endothelium, and as a consequence they are in direct contact with maternal blood (hemochorial placenta). In the other types of placenta, erosion by trophoblasts does not occur at all (epitheliochorial placenta) or only partly (syndesmochorial placenta and endotheliochorial placenta). The differences between these types are extensively described and placed in a phylogenetic perspective by Carter and Enders (2004) . This perspective is demonstrated in the drawing of Figure 1C .
PLACENTATION
Before implantation, a receptive endometrium should be established. It is known from both human (Fazleabas et al. 1997; Lessey and Castelbaum 2002) and monkey studies (Qin et al. 2003) that interactions between integrins and their extracellular matrix (ECM) ligands play a pivotal role in this process and consequently in a successful implantation. From implantation of the blastocyst to full development of the placenta, a large number of events subsequently occur to establish an optimal environment for fetal growth and an efficient cross-talk between fetus and mother (Enders 1993) . Especially in the first seventeen days, the cynomolgus placenta expands exponentially in volume from 0.0036 mm 3 to 18.34 mm 3 , from day 10 until sixteen or seventeen days after fertilization (Enders 2007) . At term the placenta weighs around 150 g, and the two disks (bidiscoid) are clearly visible ( Figure 2A ). The size of the primary discs varies from 7 to 10 cm in diameter, whereas the variability of the secondary disc is extremely high. Gestation time in the cynomolgus monkey is approximately 160 days, whereas in humans gestation is approximately 280 days. The first, second, and third periods in the monkey end around day 53, day 80, and day 120, corresponding with the end of the first, second, and third trimesters in humans around day 84-98, day 140-154, and day 203-224, respectively (Stute 2005) .
In general the placentation process is divided in several steps (Enders 2000): 1. apposition of the blastocyst to the uterine luminal surface 2. adhesion of the trophoblast to the uterine luminal epithelium 3. penetration of the uterine luminal epithelium by the trophoblast 4. traversal of trophoblasts through the stroma 5. penetration of endometrial blood vessels 6. establishment of the communication with maternal blood
Most of these steps are already in an advanced stage within the first two weeks after fertilization. Since descriptions of these first steps in human placentation are lacking, animal models could be very helpful in unraveling these processes, that is, epithelial penetration can best be studied in marmoset or ferret, and formation of the trophoblastic lacunae in cynomolgus monkey (Enders 2000) . Timelines of the most relevant processes have been described for primates by Enders (1993) , who nicely demonstrates that, although the processes are similar in macaques and humans at many points, the time frames are slightly different. Vol. 36, No. 7S, 2008 THE MACAQUE PLACENTA 111S
Apposition
At the time of apposition (four to five days after fertilization), the embryo has differentiated into two distinct cell types: the inner cell mass (developing into the fetus) and trophoblasts, which will develop into the placenta, also called the blastocyst ( Figure 2B ). Apposition of the blastocyst can occur by several mechanisms, such as blastocyst swelling or uterine closure. In macaques, apposition is not very strong and occurs mostly at the ventral and dorsal surfaces of the uterus. The lumen is largely closed at the time of adhesion.
Adhesion
Little information is available on this short stage of the process. Because of the orientation of the inner cell mass toward the uterine surface, it is logical that the initial adhesion is accomplished by the area around the inner cell mass. Loss of mucine-1 expression at the implantation sites is thought to play a role in this process (Julian et al. 2005) . In macaques it has been shown that the syncytial trophoblasts that develop in the area around the inner cell mass finally invade the uterine epithelium (see next paragraph). Although evidence is lacking, it is presumed that this is also the case in humans.
Penetration of the Uterine Epithelium
The initial invasion of the uterine epithelium by the trophoblast in macaques is supposed to start by intrusion of processes of the syncytial trophoblast between the uterine epithelial cells (day 9). This step is followed by consolidation of this contact by penetration of additional processes and coalescence of the areas of penetration to form a trophoblastic plate at the plane of the epithelium (day 10). There are indications that in both macaques and humans some trophoblasts fuse with maternal epithelial cells (Enders 1992; Dockery et al. 1988) . Together with the trophoblastic invasion, the monkey endometrial surface epithelium responds to this stimulus by proliferation and clustering of cells, resulting in the formation of an epithelial plaque (temporarily), which can be visualized by immunohistochemical staining with cytokeratin antibodies ( Figure 3A ). These typical epithelial plaques, which start to form at day 10 (Enders 1995), are extensively developed in macaques and are absent in the endometria of pregnant women (Enders et al. 1985) . They are at their maximum size at day 15, and epithelial plaque degeneration is initiated at day 16 (Enders 2007) . Regression of the epithelial plaque is a process that is based on apoptosis, a process that can be demonstrated by immunohistochemistry using antibodies against markers for apoptosis (see figure in the paper by Cline et al. on Selected Background Findings and Interpretation of the Female Reproductive System in Macaques, this monograph).
The cells of such plaques store large amounts of glycogen and are considered to be an alternative for the stromal decidual reponse on fertilization in humans (Ramsey et al. 1976 ). Stromal decidualization is very prominent in human endometria FIGURE 2.-(A) Photograph of a cynomolgus monkey placenta at term after cesarean section. The photo was taken at both the fetal and maternal side. At the fetal side, the umbilical cord is indicated by an arrow. Note the greyish/semitransparant amniochorionic membrane. The diameter of the placenta (primary disc) was approximately 7 cm, the secondary disc was approximately 5 cm. (B) Photograph of a blastocyst at day 9-10 after fertilization, attaching the superficial epithelium (epithelium) just before implantation. The inner cell mass (icm), or embryonic mass, is surrounded at the maternal site by a layer of trophoblasts (tb); at the fetal site (limiting the blastocyst cavity) a layer of mesodermal cells (mc) can be found. HE staining on paraffinembedded material. OM = 128X. during pregnancy (Figure 3B-I ) and considerably less visible in macaque endometria ( Figure 3B -II).
Stromal and Maternal Blood Vessel Invasion
As the trophoblastic plate is expanding, the epithelial basal lamina and the underlying stroma are being penetrated. This process is followed by maternal blood vessel penetration by the trophoblasts. In the macaque, this is a rapid step immediately following the basal lamina penetration at day 10, when cytotrophoblasts are first observed in subepithelial dilated capillaries and venules. These subepithelial vessels are easily penetrated by the ectopic processes of the syncytial trophoblasts, modifying the walls of the placental arteries (Blankenship et al. 1993a) and migrating along endothelial cells without causing their lysis (Enders and King 1991) . In the human, this step takes place one or two days later than in macaques and occurs deeper in the endometrium (Enders 1993) . Also, by day 14-16 nearly all small spiral arterioles directly beneath the implantation site are invaded and occluded by the trophoblasts, followed by the deeper arterioles later. According to Blankenship et al. (1993b) , a difference has been observed between venous and arterial trophoblastic invasion, that is, (1) intravasating into the veins and extravasating from the arterial lumen; and (2) in contrast to arterial invasion reaching myometrial regions ( Figure 3C ), the depth of venous invasion is more limited. As is shown in Figure  3D , this trophoblast invasion can easily be detected by immunostaining using cytokeratin antibodies.
Establishment of the Communication with Maternal Blood
This stage contains a few steps, starting in the trophoblastic plate stage with differentation of the trophoblasts (to syncytialand cytotrophoblasts) and continuing via a lacunar or previllous stage in the development of anchoring villi. During the period of blood vessel invasion, clusters of syncytial trophoblasts coalesce and expand laterally to form a trophoblastic plate (Enders 2007) . The nature of the syncytial trophoblasts changes from an invasive one to a type more suited for absorption and transfer (Enders 1989 ) by their microvillous surface. In the majority of these trophoblasts, intrasyncytial clefts will be formed around day 11. These clefts expand at days 12-13 (Enders 2007) , and the intrasyncytial lacunae are filled with maternal blood cells. At the end of the lacunar stage, the onelayered lacunar lining (both cytotrophoblasts and syncytial trophoblasts) is replaced by two trophoblastic layers ( Figure 3E ), cytotrophoblasts toward the embryo and syncytial trophoblasts at the lacunar site (Enders 2000) . The syncytium is the outermost cell layer of the villi and contains numerous microvilli that affect transport in and out of the placenta, and it has all kinds of enzyme activities. A detailed morphologic evaluation of the different trophoblasts and their development is described by Wislocki and Bennett (1943) . An electron microscopic study in rhesus monkey placenta revealed that the syncytium contained large amounts of endoplasmatic reticulum, a golgi complex, and numerous vesicles; that study also showed that large, active-appearing macrophages (Hofbauer cells) are present in the villi (Luckett 1970) . In the human, the lacunar period is preceded by a clear change in human chorionic gonadotropin (HCG) production (Lenton and Woodward 1988) . The growth of the trophoblasts and formation of the lacunar area are fast and occur mainly within the placenta and not in the endometrium. At this stage, besides expansion of the lacunar area, in the macaque a secondary implantation site will be formed at days 11-12 (Enders 2007 ) by the abembryonic trophoblasts at the opposite surface of the endometrium. This is not the case in humans.
As already mentioned, the trophoblast invasion in humans is less superficial than it is in macaques, because in humans the time that trophoblasts are able to develop before they infiltrate blood vessels is much longer. The lacunar stage is therefore more deeply embedded in the endometrium. The trophoblastic plate in the macaque is a mixture of syncytial and cytotrophoblasts, and as soon as the lacunae are formed, the cytotrophoblasts enter the maternal superficial blood vessels as well, in some cases forming plugs. This process lowers the blood pressure and protects the extraembryonic tissue that is not yet supported by connective tissue. At the end of the lacunar stage, proliferation of the cytotrophoblasts near the blastocyst cavity (in humans) and between the lacunae (in macaques) form the primary villi around days 14-15 (Enders 2007), immediately followed by mesenchymal growth to form secondary villi. In humans, no invasion of maternal arterioles has been reported before this stage. Apart from the developing placental villi, a connecting stalk protecting the main lifeline between mother and fetus (umbilical vessels and allantois) is developed ( Figure 3F ). Within the first fifteen days, many different processes occur that form the base of the placental structures as they appear at the end of gestation. Literature on the developing placental structures after this time is lacking, and the literature that does exist deals mainly with placental growth (extension of villi).
The further growth of the placenta and development of anchoring villi are believed to be accomplished by continuous mitosis and migration of the trophoblasts from the trophoblastic shell (Figure 4 ). These migrating trophoblasts are often clustered around the septa ( Figure 4A ) and show high mitotic activity, as is shown after immunohistochemistry using an anti-Ki67 antibody ( Figure 4B ). The cells also clearly show characteristics of high activity (i.e., large nuclei and nucleoli) ( Figure 4C ). In contrast to the placenta of the macaque, which contains a very regular shell with relatively small number of loose trophoblasts, the shell in the human placenta is much more irregular, since the stroma is much more heavily invaded by trophoblasts. As the expansion of the villi proceeds, the outer trophoblastic layer becomes more syncytial ( Figures 5A-C) , with clear clustering of nuclei ( Figure 5D ). Moreover, increasing amounts of fibrinoid material become visible, sometimes occluding the fetal vasculature ( Figure 5B ). At later stages these areas will appear as mineralized structures ( Figure 5C ), becoming rather extensive at the end of pregnancy. The extracellular matrix plays an 114S DE RIJK AND VAN ESCH TOXICOLOGIC PATHOLOGY important role in the process of placental growth, as is demonstrated by several authors (Blankenship 1992; Blankenship and King 1993; King and Blankenship 1994; Qin 2003) , by showing significant changes in composition and amount of extracellular matrix expression during the course of gestation in macaques and rhesus monkeys. Similar to the human placenta, in the nonhuman primate placenta two fibrinoid bands can be distinguished: Nitabuch's stria (junctional zone where fetal and maternal tissue mingle) and Rohr's stria (direct at base of intervillous space, that is, on the inner fetal border of the trophoblastic shell). Figure 6 summarizes the morphology of the cynomolgus monkey at term (day 150) and shows the different morphological layers and structures that are normally present at that time. From maternal to fetal side, these layers and structures consist (from bottom to top) of:
• a decidualized stroma containing vessels invaded by trophoblast ( Figures 6A and 6B) • the trophoblastic plate with cellular columns ( Figures  6A, 6C , and 6D) on the fetal side (from which the development of the villi ocurred), and a demarcation zone at the endometrial side (developing just before gestation) • a dense network of villi ( Figures 6A, 6E, and 6F) • the outer part of the placenta at the embryonic side with vessels and the chorionic membrane which has been fused to the layer that covers the embryo ( Figures 6A, 6G ).
PLACENTAL HORMONES
Besides the transporting role between mother and fetus, the placenta is also an endocrine organ that synthesizes a variety of hormones and cytokines. These hormones and cytokines mainly influence ovarian, uterine, mammary, and fetal physiology. Both progesterone and estrogens are produced by the placenta and play an important role during gestation. Progesterone supports the endometrium and creates a proper environment for the fetus to survive. The other role of progesterone is to prevent the uterine smooth muscle from contracting (progesterone block). At the end of gestation, this block will be neutralized by the elevating estrogen levels, thereby starting parturition. Without progesterone, the pregnancy would end immediately. The human placenta and the macaque placenta produce several estrogens; in women, the major estrogen is estriol (Diczfalusy 1984) . In monkeys a high variation in estriol production has been demonstrated, and its role during pregnancy is less clear. Although in the gorilla, chimpanzee, and orangutan estriol is produced in high quantities, very little to no estriol is found in the old world monkeys (e.g., baboons, rhesus monkey, vervet monkeys, and langur monkeys) and estradiol is the major circulating estrogen (Albrecht and Pepe 1998) . Toward the end of gestation, the concentration of estrogen rises. It stimulates the myometrial growth, and as already indicated, antagonizes the progesterone-blocking activity. Besides this important activity, estrogens stimulate, together with other hormones, the growth of mammary gland tissue. Besides steroidal hormones, there are also protein hormones that play an important role in the many processes that occur during placental development and gestation, such as chorionic gonadotropins, placental lactogens, and relaxin. The chorionic gonadotropins are the most well known, and they are produced by the trophoblasts of both human and nonhuman primate placentas. Binding of chorionic gonadotropin to luteinizing hormone receptors prevents regression of the corpus luteum. Placental lactogen is structurally related to growth hormone and prolactin. Its function is still unclear, but it has been suggested that its role is related to the modulation of fetal and maternal metabolism. Another function might be participation in corpus luteum functioning and mammary gland development. Relaxin acts synergistically with progesterone in maintaining pregnancy and enables the relaxation of the pelvic ligaments to aid in parturition. In the macaque, relaxin is produced by both the corpus luteum and the placenta (Shimizu et al. 2002) .
DIFFERENCES BETWEEN HUMAN AND MACAQUE PLACENTATION
Although the macaque monkey is often seen as a good model for human placentation, there are some distinct differences:
• Total gestation time in the macaque is approximately 155 days, and in humans this duration is approximately 280 days.
• Part of the macaque blastocyst remains exposed to the uterine cavity, whereas in humans, implantation of the blastocyst is completely interstitial (Carter 2007 ).
• Trophoblast invasion is superficial in the macaque, whereas in humans trophoblast invasion is much deeper (Carter 2007 ).
• Trophoblast invasion of spiral arteries is earlier and initially more agressive in the macaque than in humans (Enders et al. 1996 ).
• The trophoblastic shell (formed by spreading of cytotrophoblasts from the anchoring villi) in the macaque is continous, relatively thick, and sharply delineated from the underlying endometrium (Enders et al. 1996) . The human shell is less uniform, and the extravillous trophoblast can be seen streaming off into the endometrium.
• The stromal decidual response is more prominent in humans than in macaques ( Figure 4B ; Ramsey 1976) . In contrast, typical epithelial plaques are considered to be an alternative decidual response that starts to be formed at day 10 ( Figure 4A ; Enders 1995) in the macaque and are unknown in human pregnant endometria (Enders et al. 1985) .
• Interstitial trophoblastic cells are rarely seen in the macaque but are normal in human placentas. • There seems to be a significant difference in the time point at which maternal placental circulation is established, around the third week postconception in cynomolgus monkeys and after 6 weeks of pregnancy in humans (Carter 2007 ).
• At day 11-12 a secondary implantation site is formed in the macaque by the abembryonic trophoblasts at the opposite surface of the endometrium (Enders 2007 ). This site is visible at term by the presence of two disks (in 80% of cases). In humans, only one disk can be observed at term.
In view of these different morphological and developmental aspects of human and macaque placentas, it would be valuable to discuss the possible relevance with respect to the outcome and extrapolation of reproduction toxicology studies with macaques. Differences in the implantation window suggest a slight shift in the most vulnerable period for early pregnancy loss, namely, the differentiation from an unattached blastocyst to rapidly differentiating structure undergoing gastrulation. Some examples from literature show that in both humans and nonhuman primates this period is indeed the most vulnerable stage of fetal development. Besides pregnancy loss, some information is available on drug-related effects on fetal tissues (Hendrickx et al. 1999 ).
In contrast, information on drug-related effects on placental development and/or morphology is lacking for both humans and nonhuman primates. This lack of information makes it difficult to speculate on the relation between drug treatment, placental development, and fetal health. A significant difference in total gestation time (160 days in the cynomolgus monkey versus 280 days in humans) could imply different (total) exposure. As a consequence, this difference could effect further differentiation and maturation of the organs and tissues, although the time of fetal organogenesis is more or less comparable in humans and macaques.
In routine reprotoxicity studies, the placenta is largely neglected. To enable a valuable evaluation of the possible role of the placenta in drug-related pregnancy loss/teratogenicity, placental data collection (including thorough histopathological investigation) will be needed. This paper may serve as a trigger for others to recognize the possible importance of sampling and investigating this intriguing organ.
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Placental Glossary
Adhesion
Attraction and binding of the blastocyst to the endometrial surface. Appositon Placement of the primitive embryo toward the endometrium. Blastocyst
The early stage of mammalian/human development during pregnancy before implantation, possessing an inner and outer cell mass. Chorioallantoic Consisting of parts of both the chorion (membrane surrounding the embryo and other membranes composed of an outer ectoderm and inner mesoderm) and allantois (sac-like structure from embryonic and extra-embryonic origin used for respiration and excretion). Cytotrophoblast Cytotrophoblasts are differentiated from trophoblasts and form the inner single-cell layer adjacent to the outer syncytiotrophoblast layer (see below), serving as the anchoring layer of the embryonic membrane. The cells are diploid.
Decidual response
Endometrial response during pregnancy of stromal cells that strongly enlarge and store glycogen; starts around the vessels. As the maternal interface to the embryo, the decidua participates in the exchanges of nutrition, gas, and waste during gestation. It is suggested that the decidua plays a role in controlling the invasion of the trophoblast.
Endometrial lymphocytes
The main leukocytic cell population during pregnancy. They are CD56 positive. Synonyms are large granular lymphocytes, uterine NK cells, or decidual NK cells, and they play a role in the protection of the fetus from the maternal immune system. Epithelial plaque Clumps of hyperplastic and hypertrophied epithelial cells within the uterine stromal tissue (often showing decidualization) of monkeys in response to the blastocyst (mCG-mediated), trauma, or hormonal treatment. Fibrinoid Noncellular fibrin-like substance Hemochorial A type of placenta where the chorion, or membrane enclosing the fetus, comes into direct contact with the mother's blood. Labyrinthine placenta A placenta in which maternal blood circulates through channels within the fetal syncytiotrophoblast (see below).
Lacunar stage
Previllous stage characterized by the presence of numerous spaces containing maternal blood surrounded by syncytiotrophoblasts. Nitabuch's stria A layer of fibrin between the boundary zone of compact endometrium and the cytotrophoblastic shell in the placenta (also Nitabuch's membrane). Rohr's stria Layer of fibrinoid in the intervillous spaces of the placenta. Trophoblast First cells differentiated from the fertilized egg forming the outer layer of the early embryo (blastocyst) that provide nutrients to the embryo. Trophoblasts are invasive, eroding, and metastazing and can differentiate into other trophoblastic cell types (cytotrophoblast and syncytiotrophoblast). Trophoblastic plate A mass of mixed cytotrophoblast and syncytiotrophoblast formed just after epithelial penetration.
Trophoblastic shell
The external layer of fetally derived trophoblastic cells on the maternal surface of the placenta (junction between maternal and fetal tissue). Syncytiotrophoblast Multinucleated cells forming the outermost fetal component of the placenta. Increasing their surface area enables nutrient exchange between mother and fetus.
